Introduction
In the course of the nineteenth century, medical thinking took a significant spatial turn. This manifested itself in, among other things, the development of medical cartography. The geographic location, the contours of distribution and the connections with the physical environment of particular diseases were for the first time indicated on maps. On the basis of such cartographic visualizations, etiological hypotheses were formulated. Maps suggestively connected the causes of diseases with their geographic occurrence, and gave considerable weight to views of environmental determinism in thinking about health and disease.
The history of medical cartography has received little attention in the secondary Figure 1 ).6 The Schnurrer map represented a spatialized record of historical observations, taken mainly from travel literature and studies of medical topography. Examples of the textual information include that yellow fever arrived on the Antilles for the first time in 1634; or that Monterey, in California, was known for the most severe form of venereal disease. Limits of distribution were shown not by lines or other non-verbal symbols, but by brief sentences, and on Schnurrer's map no systematic correlation or causal connection with the physical environment showed up. By Schnurrer's own account,7 his map was inspired by the much earlier world distribution chart of quadrupeds, the 'Tabula mundi geographico zoologica sistens quadrupedis hucusque notos sedibus suis adscriptos', produced by the German mathematician and geographer, and professor in Brunswick, E A W Zimmermann . This map (Figure 1) Nicolaas A Rupke and Karen E Wonders as the earth's temperature gradually diminished. In Zimmermann's view, living beings occupied ab initio those regions, to the climate of which they were adapted.9
On Zimmermann's map the occurrence of quadrupeds was textually marked on a background outline of landmasses with major rivers and mountain ranges. An elementary start was made with indicating distribution in the form of zones or provinces, although merely by a few straight lines. In Zimmermann's view, the fact that animals live in climates to which they are adapted means that they can be used as "zoological thermometers". They prove, for example, that at comparable latitudes North America is colder than Eurasia. In support of this contention, Zimmermann drew on his map lines marking the southern limit in North America and Eurasia of reindeer and elk (or wapiti); he additionally drew lines that marked the northern limit of elephants in Africa and India. Yet in spite of these four lines, the map was primarily a spatial, geographic arrangement of textual data.
In the second stage of the representational development of medical cartography, we encounter contoured maps: lines, different types of shading, colours and suchlike codes partially or totally replaced the written word to convey information about the occurrence of diseases; in this way, areas of distribution emerged, and systematic connections appeared, for example with coastal plains or, most commonly, with lines of latitudes as markers of temperature.
The classic example of a medical map using this representational convention was the 'Planiglob zur Ubersicht der geographischen Verbreitung der vornehmsten Krankheiten, denen der Mensch auf der ganzen Erde ausgesetzt ist', produced by the German geographer Heinrich Berghaus and published in the second edition of his enormously influential Physikalischer Atlas (1852) (discussed by Jane Camerini, Chapter 11 of this volume, Figure 1 ).1o Several regions of the distribution of diseases were distinctly delineated, such as the tropical region of leprosy or the coastal strips of yellow fever.
This representational innovation, too, originated in earlier biogeographical cartography. Schnurrer had not only cited as his inspiration Zimmermann, but also the Danish plant geographer and climatologist Joakim Frederik Schouw (1789-1852)." Schnurrer's map showed no indications, however, of the representational advances of Schouw's work, but the Berghaus map did. One of Schouw's main works on plant geography, published in Danish in 1822, was translated into German, Grundzuge einer allgemeinen Pflanzengeographie (1823), and was accompanied by a Pflanzengeographischer Atlas. In this, the distribution of plants across the globe was shown, with the aid of colours, in its relationship to coastlines and lines of latitude (Plate 1). Regions of the globe were characterized by dominant plant forms, and the thus delineated areas of distribution became domains of occupation, and taxonomic kingdoms were turned into territorial kingdoms. For Figure 1 ).'3 On Miihry's map, isotherms were used as boundary lines to indicate the limits of distribution of particular diseases in a northerly or southerly direction. For example, the 40°F isotherm was identified as the northern limit of malaria, and the 740 isotherm as the southern limit of typhoid. Muihry was by no means the only medical geographer to use isotherms; in fact, isotherms became a common representational tool in medical cartography. '4 In producing his chart, Muhry copied and superimposed two maps from the school edition of Berghaus's atlas, the Physikalischer Schul-Atlas (1850), namely the world map of isotherms (Figure 2 ) and the one of oceanic currents.'5 The various editions of the Berghaus atlas and the many copied and plagiarized versions of its maps gave wide circulation to the isoline technique.'6 The isoline was-and continues to be-a powerful instrument of representation, and quickly became used to visualize a range of phenomena. In addition to annual temperature averages (isotherms), summer temperatures (isotheres), and winter temperatures (isocheims), isolines were used to plot rainfall (isohyets), tidal waves (isorachs), magnetic declination (isogonics), magnetic dip (isoclines), total magnetic intensity (isodynamics), soon to be followed by many more. Isolines were a means of accurately visualizing invisible phenomena that could be measured with precision instruments.
In this way, the isoline came to symbolize advanced, cutting-edge science, and The popularity and scientific cachet of the isotherm was such that in a number of instances it was not merely used to indicate the precise extent of distribution of certain diseases, but to dictate this. On Miihry's map, for example, the boundaries of malaria and typhoid were not drawn on the basis of a systematic documentation of the geographical occurrence of these diseases, but on that of the presumption that their distribution was climate-controlled and could therefore be delineated by the accurate representational technique of isotherms. This constituted an example of a representational convention taking precedence over the data it was meant to illustrate. The most remarkable example of this probably can be found in a French textbook, La Geographie medicale (1884), written by the professor of medical geography at the Ecole d'Anthropologie in Paris, Arthur Bordier (1841-1910) (discussed by Michael Osborne in Chapter 2 of this volume).'9 On several of the distribution maps that illustrated his book, Bordier drew isotherms, in particular the 50, 150 and 250 Centigrade ones, relating various disease occurrences to these. In the case of the plague (see Figure 2 , Chapter 2, in this volume), he simply colourcoded the zone created by the 50 to 25°C isotherms for this disease, although leaving unmarked parts of Northern Africa and Western Europe; the zone of plague as meticulously marked for the Near and Far East was in the precision and details of its northern and southern borders not determined by observed and plotted instances but by the course of the isotherms.
Humboldtian Representations
The single largest publication in medical cartography of the nineteenth century was the Atlas de la distribution geographique des maladies dans leur rapports avec les climats (1880), which accompanied the major, four-volume Traite' de climatologie medicale (1877-1880), written by the Genevan physician Henri-Clermond Lombard (1803-1895) (see Chapter 2 in this volume). The atlas contained 25 coloured maps, several of which were world distribution maps of single diseases, such as malaria, yellow fever, pulmonary tuberculosis, cholera, tubercular leprosy, and dysentery and hepatitis. On none of these maps, however, were isolines of any sort used, reminding us of the fact that the above discussed examples of medical cartography belonged 17See for example R northwards, producing a major bulge that enveloped also the northern part of Europe in the mild embrace of the temperate zone. This temperate zone-it was argued-was the most favourable to health. Here old age is more often attained, diseases are less virulent, and the human temper most equipoised.
Yet the distribution of diseases was not easy to fit a Euro-glorification model. World distribution maps appeared to show that the healthiest places on earth were to be found in the southern hemisphere. The superior salubrity of the European, temperate region was indicated, if not by the absence of diseases, then by various features of normal body physiology-by health. Berghaus's planiglobe of diseases appeared as part of four anthropographical maps, separately published under the title Allgemeiner anthropographischer Atlas (1852)." Collectively, these maps showed Europe (or just northwestern Europe) as the world's pivotal region, where race and bodily health, mental development, diet and clothing, systems of government and religious beliefs all reached a global optimum. Various marginal insets provided a subtext that spoke the clearest Euro-glorification language: on one, it was shown that the tallest people on earth lived in the temperate zones, and that of these tall people the Germans were the very tallest ( Figure 3) ; on another, it showed that the onset of puberty was delayed in the temperate as compared with polar and tropical climates (a late onset of puberty was seen as a mark of high civilization), and that within the northern temperate zone, the very latest onset was known from the famous university town of Gottingen (Figure 3 ). Not only physical health, also moral constitution reached a global maximum in northwestern Europe: here-on the fourth of Berghaus's anthropographical maps-sessile agriculture, Christianity and constitutional monarchy dominated and, moreover, the highest degree of mental development was reached, namely among the Protestants-that is, among the very people who, for the first time, employed the Humboldtian representational innovations in producing maps of medical and anthropological cartography.
